<CN 1368789A> 



Application No.: 2001102605 
Application Date: February 2, 2001 

Publication No.: 1368789 
Publication Date: September 11. 2002 

Applicant: Concave-Convex Science & Technology International Co., Ltd, 
Inventors: Lin Yonglin 

Title High-effiicent adaptive DC/AC converter 

<Abstract> 

This invention provides a power switching network for CCFL by using a high- 
efficient null-voltage switching technology to eliminate the switching loss of 
MOSFET. The best sweep frequency technology is used in the ignition of CCFL 
considering the parasitic capacitance in the resonance tank circuit. Said circuit 
is self-learning style available to determine the best working frequency of 
given load circuit. This invention also provides over-voltage protection circuit 
to insure the protection of circuit elements as the light is turned on. 
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2jCifeBJii^-#J^K«fc^3fc*r ( CCFL) 

^^^mm^-&mnm&:^Mm t ccfl ma^o 



en 
cn 




u m m ^ 



1. —^MW^m.mmm^^, m^^'^^Mmm^mmmm— 



MOSFET ^#^^J^o 

12. tnum^^ 9 mmm^m, M^mmmmm^^mji-m 



i4> tnmm^ 1 mmmmm, M^mm&^m^^j^^^'U^- 

^^^PJ^^^'iT (CCFL). 

16. iaiumm^ 1 m^m^m, ^^mmm-ABm-^-M^ 
18. -mm^^^m. mwm^mmmm- ccfl fim, mm 

CCFL ^mmm-, 

m^%s^, ^m^^m.mn^RR'mm^^mf-'^mnm'^R 



wmji^mmm.!^ ccfl 



22. ^^xfiji^^ 21 mmm^^, ^^mm^mmm^^—mm 



I 



23> tmm^^ii mmm^^, B^-^-it^mu^m^, » 
24> num^^ 23 m^^^m. n^mmm^immm^mm^ 

26. n^m^^ii mmt^^m, m^^-^-^^mi^^^m. ^ 
27s tsmmi^ 19 m^^^^> ^^mmmm-'Rm^^BW'0 

29> numm^ is mm^^m. ±ifefiti-»j^j5cjtw- 
30. iamm^ 19 pmm^^, ^^mmm-Rm=m^^m 

3K iumm^ 19 pmrn^m, ^^mmmmiiRmmum^ 
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32> numm^si mmm^^, n^^m^^m-mm^B^m^ 
33s tammm 21 m^m^^. m^^-m^^^^, 

34. imUm^^ 18 mm&^^^, ^'M^— l^^iJf (PLL) 

iimA^-^, ^ PLL %^mm-^Mm^m.mnm'ii^j^^^. mw^ 
&mi^s.mm^Rm^m^. ixi^^'mm-. m=Rm 

36s ianm^i^ 35 m^^^Mm^^B^wm^m, 
wm^m~Rm~^nW^^mH^m. Rm-Rmmmi^w^mm 

37. immm^ 35 pmm-:^m. ^^^m^m^-. 
j^^m-Rmnmhim^', 



38. nmm^2>i pmm-^m. ^^-^^pm^-. 

39. infe^j^* 35 mmmij^^. i&^'tm'f-m'^fKm.±^'^& 

42. nmmi^ 37 rnsti:^?*, %^pmmm-m\^m^m^- 



^ (ccFL) m^^. <a^, ^(c^iik^TitAMoruAW^, 

m 1 m^-i^m CCFL ^mMm lOo i^mmizi^^'^-^m u, 

— CCFL 16, — S^OIS 14. —M^^^ 18. 

LCD 20 ffi^S^etl'JT CCFLo 12 |Rl%g& 16 ii^B: 

^mjt^i^W Q3 14 ^^flj. 16 ^— git 

B^>^^#*i& (Royer circuit)o ^:$:±, 41^ 16 ^—M 

mmMmm.^mm^^, nmrnm^ li ^ ci m^^^, m m m 
m^^m^mmRmm.$^m.m. ^txf^4'. m^^m qi is. q2 

R^B.^^mmm^&^mT^. qi m-p^itmrnm, r 
VcE±^' itfigNi±fi«j%iiia-i^T^o mmm^^^m^m^Qi 

Q2o N4 ^^^mm^Kit Ql u^^mmwrn-^^., mm^ 
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I 



TBl#f=^^BEI§&?J^^^ttW»fi<Jffi5^fflo ^^h, Cl, Ql^Q2 
^Hffl^^PJ^ 5,430,641; 5,619,402: 5,615,093 ; 5,818,172 

CCFL ^#8^1-. ^^IA^^*#, im^m CCFL :$iMmM.m^ 

^^T^^mt— 5t^x#fi«j%g&, 'Z^M'^^^&mm'i'mm ccfl 
nmmmj^,^mm-^^m'i^^m, m^mA^^n^. ccfl m 

m^mi^mm'^m, ^^^-mA^EEm-, ■^m^mmmm^^mm. 
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"^R^xm-wmLmmm-Rmmm^wm^&mR-^mm^ 

m-mh ^^mf^^-^mm^; Rmmm&mm^Rm'^m^, 
\^'^^mm-^ m=Rmm^ii^'^m^m^^o 

- ccFL fim±^ M'^'^-'^&m, -M.'^-m^R-mm^B. 
^, ^mMxmmmR-damzmm-Rmr^^mm^mm-Mjf 
^i^^-x*jF^, -it^M^-^«flti CCFL ^mm^, i^^-m 

Rm^mm. ^m^^mm^mmi/^^^R^m^n^^mf'mm'^ 



umjimmmmi^ ccfl ^wto 



mikm-RW>:r-mYmnm^6^m^mmm^Rw.-BWm^j^ 



mm, j^^mi^mn'm^Rm--is.^m'i!^m^^mm^^ m 
^wm,m:im^m-Rm=i^mm^mmmmm^. 
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m 1 ^^mmMm/^mm^^^mt 

m 4a-4f j^® 2Rm3 Bf^^^miMMmo 
Km^^^m^mmmm^, ui^TmwmmMm^^ ccfl 

yFmf-isLm^-^m0^ ccfl, m&, :^:^mm.r^mmm^^ 
xm^Mm±» (M-^ffi^) ^mmm^^m. sitk. mftm&i& 

mm^^^nmmmm. m^±, m 2 pjr^m^m'^'k-^m 12, 

mummm-jf^mm^^m so, -nmmmm 50 ]^^--:^i^m 
^flti*3^ii22, — ^ffiiiTxi (;i:W*Txi m~AmRci mmx 



^w^im^ 40, ^num{>n—7^^^mwMnm, ^jtbiti^Rr 

mnm^ 90 ^^r^aiitM B_m^%S& CB_Drive) mm^jf^_B 
(Swdtch-B), fiP^fiJ?F^_B e<J«IK). A_ig^^i& 
(A_Drive), igSE^^Ji&T^^-S^^hJl^^^^-^ 92 ^-^^^^-^ 26o 

T^5:^hji3c)*#-t 92 -^jic^t^-t 90 mm.%m^ iso #4^^-^ 26 
^m^m^mm^o i^^^^^^ 26 tis^g^n 28 ^i^^^:^:^ 32 

fitJ^irfcB^-^ (3^M5^f^ CMP) ^fifcb, ijihjf^^'^-^ 94p bk2g^^ 28 
t^m^m^ 94 C_mitl4l^ (C_Drive )6«J 50%6^ 

^^Bigic, iM^, ?F^Aig.D:tri]fitiM#«o ^s#^t^ mm. 

m 180 D_5g^%i& (D_Drive) liiPMJf^ Da 

i^^-?f ^tg«^i5r^«#iio iiaii^i^s^^ B. c ^ A. D 



(boot_strap circuit)g43ti:^:^4»B^6tl^'Sl^fl!!l (high-side) M^%i& 

^^-m^s-mWh^i^^mm^zLWo mosfet (jf^_A 

MJP^_D) 80 (D1-D4) ^a^M-i'il, i^M^ 

CTXl/Cl) S2S^fitltlJia<l*^t«^^S&^5, *Jfck^ 

i^«^?F^ 80 m^mm^XW^^^ 2a-2f fflKBtjf S. JF^_C 
:&JP^ B ^ C ±&#®&«I^^»§I1f]^5f (ffl2f)o mjf5f^_C^, « 
4^$t^6tF%$t (##® 2) gft^0SJ±3FF^_D D4 (ffl 2e 

ffl). ^jBE^^w— MJ. CI sjF^_B, *jfcbft^E%# CI R^mm 
'^^^B.R^mTJMm, i^t^j^^BRc^mmmmmmmmM cm 

m^mnm^Wo m&c, ^w^jc mff-H, mm0mm^ d4o d4 

^tilB^f, JP^_D ^PS-^o ?T^_B irJF m 2a), ^a^_A 

^^-^lir (® 2e) «2^M-^?f7^_A ti^i^fi^J-^l' Dlo itj#, W 

^»f3T 2d). ^m.Bm^jf^_A m.m. cu ^mm-^mi 

RZLUm D3o 3f^_C =¥- D3 m 2e) JP^ B =fj^ 

^___A mjf)swm^, i^jftwutsw D2 ^_B la^^itr-i-^^^jio 
^}&.mMm^, m 2b ^tBixsjp^_A ^-^^^^=^#4^^-^ 26o 
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mnm^ 90 ^mm. m^, ^^m^ 26 m 

C2> C3 RccFL nmmmmsi^mM^bmM^ &MmM. fimww.^ 

Mmmmirimmmm'n ccfl mi^mo ^^M:km^Mm.m^%, 
ccFL ^ilJ*iSfeJpM-^i!l^KIilS6^I^^4Jl. ]^mm&0,j^ik 

CCFLc CCFL iajfLP^KM^jElt6<lX#{ft C^J^^ lOOK gfc^iM 130K 

mm), Rmi'M4'^mmxj^m^m--mmmt^n&mm ccfl 

• ##®2b. 2c ^ffl 2 fitjSliJf ]i& 40, MfitJJi^iciiJ^!^^# 
26 (*^^%{g&_A J^^) C^T^mmii^^ 32 PJfJ^±2.) tt 

28 ^^s<jft-§- CMP24 etjfflBt, w^_c m^o tm 2b ^a^^ 

3l3i^i!lCMP Jf^A> D> CfBjfi<lS#H!|-fBj, 

iitm^mmm ccfl :fe^fitjtis), m.Tt^m'^mm.-xmmmtiii^ 

CMP24. JF^C^D*B^^JF^Ai5:B'f'^B>f^o SB>fj^®prM 
f^, i imm 28 W^irfcBiaA JF^ C D 6<J|g^Ji*)t Sit *P CMP 
6^*^m^^. SP-^ft^^SaJF^ As C ^ B. D z:fi3fl^jSS6tl±i 



'MT.^ (higher-lamp current operation)- ffiSife, JF^ C RT> 

^jtb a ^msL-x^ 32 fb ^-mm^& ref„ 

sif^'f. REF=FBo mm, ^fim^i^mmiik^H- "LCD 

CMP. CMP 

J£, ^aREF^FB WfltJ^tt: (gPREF- FB) ^{$^^£0 

mm^jfn ccFL m.n-'^m fb #-^-%-»Jt<t 
m-a-%±5^ REF m^'^m:> ^ «^^!ifcbm 42 i^+Bbti, 

^stjirtB^ 1 iWiM^o CMP mmf^ 38, ^^n^m^m 

n^, \cxmm:^mm.'hm.o mm, ^ fb m^Rmmmmm^m 

^iJb CMP m^m^^^ 38» (^^, RTIiil^liitjSS, ^4- 
0 ibt^M:^)o fi:i!l%^t1t^!ltli2g^l§*i^Rr>fci=F^^ Rs fi*]^ 
Jt, :t^Jf^ 38 (^^fcB) Vmin ^^^mUUMbtPm 

28o 5T^38'e.'^ffl^^1ti!jM^.0Bt, iS^«#pTii 

m^S. Vmino 2b, jltX#fitl^:^Jt CMP M^tlEl^fftM 

^^^i, (BPCMP=Vmin), itm^^&mTxi 

ci^^m^^xM 36, jf^_c #51) m^M^M. mwm, m.m^ 
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^m^mm^f'^^ 22, )^^mj^^^ 22. cmp mmm.^^:^^ 
60, iuT^tB^x# (3i3i!^±ff3^fi<j mmmm^hmm 42 ^^51 

^.^ti^^)- 60 ^^—U^im^ 62, ^^l^-ft-t CMP i 

20 ^aKi^ffi^-^- 66 ffifctg^o ft^S^Jl-^-tS^a® 2 

fitj^^i-ffi*^ C2 ^ C3 (-^:^« 20 m^iHo ^jf^n^^ 

(open-lamp condition)T, ^m^Wi^^m^' Mm OVP 66 
—mm.o OVP 66 mglitB6^^Jl%# C2 iS. C3, UJl^PJ^JE 

j£izi'M^i\^.ik^& cmnm LCD ^mumm^m^m.:>. ^fD^J^^ 
^m^mm^^B.'^ movpmmm^m, ^m^w±^mo mm, 

wsi^ 24 iit^m^m'^^^m^m, ^#^^a. cisiB, ummm 

— B. OVP ^tBllSimHt, WiiJfP^T^mm 64, S 

fimM^ cmn LCD ^pmtfy ccfd Mmt, m^wu^'^M 

^^mmm^, ^m^muf'm2R2^.-2tpmmm-:j^^j:w, mm, 
^mmm^^^-mm^^^ cpld 70, m\>js^m^m^ 22, r 



-m:^^^m 62, ^Mmm\ c_mmmmmm^o mTtm^m"^ 
\cxmm. mmjtmMcMP&}±yh, jf^cRvmmmm'^^&m so 
%, A, c ^ Bs D mm^^mm, *jit, m^rm 

±mmmmmta ref ^&m^^mmo mw^ c^um 
m^m^&^ mitm^ cmp ^■^), nm'>r^^mmm^ m 
70 ^^iEnxi'fTu^^m^m. rs) Rm^m 

TXl/Cl) WWjfi^^m, $0® 3 ff^» PLL 70 Mttf^^—^ 
(CI iSt TXl 6<j3«lrA^W-^ 98 iS^ Rs ( Jt^fltj FB m 

■%)o — H CCFL ^^•^ik, fe^* Rs CCFL 4'6tJ%m, PLL70 

22 fi«J^^, ffmmMKa^!l]&n2^^^^ LCD 

m 3 m^'mmJ:wmlx=^\>^±Mm 2 wiiiBjo ^m. nm 3b 

mtR, ^iEitx^Bt, 32 Wim\h^nm^^^ 38 ($a 

Ji^^) ^Slt. ^m^^-t 24o iia:H:igJII 28 Rmn.^ 72 WiU 

D (■iB'ftD_m?tl%g&^liC_ig^%g&6tl5#^-^)o i^j^CCFL in 

SM) :^»#^7iii^xf^c mm^iEnx^m^^ ccfl (s$ij 

CMP lfefFi^MT^M]|l[::^l&fitl2^a6tja#<t(rail of output)#^ 

:ki^0^m 3a-3f, «itk^iJfi#y4'. c_igitj%i&^ d 
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^m^^m^w^ CRD i¥^mM^^^'72 mnwrnmo imm 3b 
m^^m 4a-4f, ims mmmmm. mn, m 4a 

21 ^^ItABt, Sf3i5^g^iS 75.7KHZ (0.5 ^#mil) JirffiPJ 
3i 1.67KVp.p, m CCFL 3300Vp.p Wii^^m^&\^njf 

CCFLo ^^^^Mbbin 68KHZ , S^>S3i^lKitaj^^^4l 3.9KVp. 
p, ^&^Mi}<. CCFLo iwS 4b ^'^^o ^iitmm, SSitiJQM 1.5 
^#$Srai^lF 1.9KVp.p, Uilis#130K^$l&<J*TPI^o i^^ffl 4c 

71.4KHZ 0t, ^'jT^fli^ir, IrnhB:?^ 750Vp-po ^^mWW> 
$|tH%Hli>&P» ttiy';T^^:^lh« S 4e 65.8KHZ B!r, mH^ik 

i!{3500Vp.po ccFL*^ft<ilil?M3liitrmSin(^^^, i^^m^^B, 

130K mMmSitrio gfr ccfl ±0^%Bi>?>f^ 66ov^ mr^u 
^ i.9Kv^po at-tfeinffi 4fmw^o M^*^m, ^ 3 fi^j^^e^jt^*^ 

jjpA PLL ^^m^^m^m4mmmm, M.mum'^^m 2 ^p/t^ 

m:$^^^u^A^-si^j^Mm't^mwHmm bjt mw^, miiM 
mmmi^mmm^, '^-^MosFET^BjTiipiu^^^o ^'^m^-m^ 



13 



mMnm.^^oj^M.m^m pll ^^M^i^'^:^^^^kmu&^—mm pll 

(FWM), jH:M#^:*:^4k4'*&^5tyAB^5Ki^e<Ip |5|#itfe, -f^*^* 
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